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What are the Issues?
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Prologue: My Career Has Been ,
All About Particulate Matter!! A\| ¢

BERKELEY LaQ

Lead

Silica Welding Fume
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The Nano World! s

6 EPA Nanotechnology White Paper

" The Scale of Things - Nanometers and More
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Figure 1. Diagram indicating relative scale of nanosized objects.
(From NNI website, courtesy Office of Basic Energy Sciences, U.S. Department of Energy.)



What is Nanotechnology? , _ﬂ
What is a Nanoparticle? %

BERKELEY LaQ

« ASTM E 2456 perhaps most widely recognized definition of
nanotechnology

—“Nanotechnology: A term referring to a wide range of
technologies that measure, manipulate, or incorporate materials
and/or features with at least one dimension between
approximately 1 and 100 nm. Such applications exploit the
properties, distinct from bulk/macroscopic systems, of nanoscale
components”

—Nanoparticle: A sub-classification of ultrafine particle with
lengths in 2 or 3 dimensions greater than 1 nm but smaller than
about 100 nm and which may or may not exhibit size-related
intensive property

 People can reasonably be expected to be exposed by one or
more route to these materials
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Wide World of Nanotechnology A\l A

NanObamas
Wires Ribbons Tetrapods
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What'’s the Big Deal? -

HBERKELEY LaQ :

 Nanoscale materials may possess properties that
are novel and may be of tremendous value

Major advances in

The growth of nanotechnology science engineering
) J

A . . , .
Basic Applied Earl Rapid Mass
research ressarch adopt);rs advancpement market eIQCt.ro_nlcs and
- medicine
2
*Opportunity to make
2 lots of $$$!
g
@)
3
- *
1970 1990 2000 2005 2010 2020
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Nanotechnology Impacts Many FIE|dS,j}1

The Molecular Foundry

A Nanostructures User Facility

Chemistry Biology

Engineering

Physics Comp Sci

Materials
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The Hype is On! .
oy

RISKY BUSINESS: BUSH'S PICK TO ANALYZE COSTS, BENEFITS

CHE@E‘!IC’KL

gineering News

Nanotube quant\lm wires

OR(BE
BusmessWeek

e e, e ’ ’-wnapmloto‘ ‘

Nanotech §

There’s still plentyof
hype, but the science 9

|NVE$T|\|G N "’I.IJ?‘HEﬂ?ﬂ'ﬂi‘hﬂf&’]ﬁlﬁi‘“ o)

NANOTECHNOLOGY Getragy forury s, &

AR

|

PROFILES OVER 100 LEADING
NANOTECHNOLOGY COMPANIES

>>  INCLUDES EXCLUSIVE ONLINE ACCESS TO ULDRICH'S
INVESTING UPDATES!

JACK ULDRICH

sutwe ol The Next Big Thing ls Really Swall
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Surviving the Hype Cycle ‘\I A

4,500

Carbon Nanotubes

3,500

3,000 -

« Sporting goods, s

Totalvolume ttons)

aerospace/defense, wind turbines A

. . . 1,500 -
automobile industry, batteries,
electronics, filtration 500 -

0 A

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

= Demand Production capacity (announced)
AVISIBILITY
Peak of Inflated Expectations
Plateau of Productivity
Slope of Enlightenment
Trough of Disillusionment
Technology Trigger TIME
Gartner_Hype_Cycle.svg (SVG file, nominally 559 x 363 pixels, file size: 231 KB) WI kl ped 1a: Hype CyCIe
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Where it all began (folklore review)

LAWRENCE BERKELEY NATIONAL LABORATORY



The Gauntlet -
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Bible on Head of a Pin, 2007 -

FreErerere ‘m
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Iconic IBM Advertisement ‘\1 \

Feynman’s dream comes to life
in 1989...

- IBM scientists Don
Eigler and Erhard
Schweizer arrange 35
xenon atoms with an
Scanning Tunneling
Microscope to spell
out the company
name
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The Royal Swedish Academy of Science -

Takes Notice of Nanotechnology A\%

*1996 Nobel Prize in Chemistry
Awarded for discovery of the
Bucky Ball

The State Molecule of Texas!

*2010 Nobel Prize for the discovery of
Graphene
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HBERKELEY LaQ :

Bottoms Up: Build one molecule or element at a time

Two Approaches _a
Bottom Up and Top Down Nanotechnology A\l

Top Down: Form out of larger piece of material

LAWRENCE BERKELEY NATIONAL LABORATORY




Wide variety of elemental compositions at the nanoscale

Cds

Bi°/Ge®°

Ce. 0O

Sng;0,(OH), CdSe/Au®




Proposed evolution of nanotechnology A\l

A
[m‘

Molecular Nanosystems
Heterogeneous Molecules based on
Biomimetics and New Design

3D Nanosystems
Heterogeneous Nanocomponents,
Various Assembling Technigues

Active Nanostructures
Transistors, Amplifiers, Actuators, Adaptive Structures

Passive Nanostrucures

Coatings, Nanoparticles, Bulk Materials

Market data based on estimates from Luxcapital - THE NANOTECH REPORT™ 2003,
DTi - NEW DIMENSIONS FOR MANUFACTURING - A UK STRATEGY FOR NANOTECHNOLOGY
2002 & CMP Cientifica - THE TINY REVOLUTION 2002
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We are all nano-consumers in 2010 A\l :

Voss = © R
| T E RS W EEEL FTEE
1 wusmy -
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Materials for hydrogen storage

-

LaNigH, H, Diquid) H, (200 bar)

r{/;,NiH,
Hydrides, alloys, intermetallics, alanates, carbon nanostructures,
(graphite,nanotubes),large surface area solids

STeiglt=TolokzTol EVARWATC CIEWEICRABAREE e Molecular Foundry — a user facility for nanoscale materials




More Sophisticated Applications A\l A
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Biolabeling with quantum dots and
upconverters

~

Multicolor cell imaging with
quantum dots (Q-dot, Inc)

6.0um 5
P, Cell alone

6.0um
~r=t=r—

Cell + nanoparticles

G. Han, S. Wu

The Molecular Foundry

A Nanostructures User Facility
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So Why Are We Concerned? poneabl B

HBERKELEY LaQ :

Nanoparticulate material is
being introduced to
commerce before we have a
full understanding of:

*Toxicity

Exposure Potential
*Medical surveillance
Exposure assessment
*Protective Measures

Environmental Fate
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30

EPA Nanotechnology White Paper

Figure 16. Life Cycle Perspective to Risk Assessment

Worker Exposure Consumer Exposure

Already using 1000
tons/year in cosmetics

“

Consumer
Product
Manufacturing

Raw Material
Production

Consumer Use End of Life

.............................................

Landfills Incinerators

Industrial emissions

People and the
environment are
going to be
exposed!

Human Population and Ecolog.izal Exposure



We are all nano-consumers in 2010 “\] l‘“

By 2010, nanomaterials are
extensively incorporated
into >600 consumer
products

2008 Easton Stealth $249.95
Comp Youth Baseball
Bat CNT -110z. LCN6

[LCNG6]
e et |
. EASTON. |
@- enlarge

2008 Easton Stealth Comp
Youth Baseball Bat CNT -11o0z.
LCN6

Easton Stealth Comp Features:

® CNT Carbon Nanotube technology and
Patented IMX™ - Integrated MatriX
technology strengthens composite
structures, optimizing designs and
materials for maximum performance
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Carbon Nanotubes Are Here Already! <«
y

96 b 98

TECHNOLOGY

2008 Easton Stealth $249.95

Comp Youth Baseball
CNTs make sports Bat CNT -110z. LCN6

equipment stronger, [LCN6]

g lighter, more S
- . EASTON. |
i profitable, cooler! -
2008 Easton Stealth Comp

Youth Baseball Bat CNT -110z.
LCNG6

Easton Stealth Comp Features:

® CNT Carbon Nanotube technology and
Patented IMX™ - Integrated MatriX
technology strengthens composite
structures, optimizing designs and
materials for maximum performance
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People Are Being Exposed in Factories A\I [,-;?

Manual transfer of SWCNT's to trays
prior to transfer to blender used for

Collected during transfer
to blender

.'.-..,' i
LAWRENCE BERKELEY NATIONAL LABORATIOR Y



Drinking Too Much Nano Silver? *\I \

Frrerrerr ‘m

*Man turned blue from drinking nano silver particles in a “health drink”

The New Silver Solution can’t
turn your skin blue, everl!

The New Silver Solution has had seven
independent safety studies completed on their “Wﬂm
products, including: in-vivo (living) studies at up o

to 200 times the normal adult dosage; injected *

and ingested studies at levels of up to 5000 Nt
milligrams per kilograms of body weight, using

not only the regular 10 ppm supplement, but also

independent studies using the 32 ppm product.

The New Silver Solution also has cellular studies

showing that the product (even at extra-strength levels) is non toxic
to human cells. All seven safety studies have shown that the New
Silver Solution is completely non-toxic at the levels at which they
are recommended for use.

Newer nanosilver “health”
products claim to prevent the
blues!

mEEsssssssssnnmmm_ L. AWRENCE BERKELEY NATIONAL LABORATOR Y
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Gone Too Far! rereesd] f
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What is Consumer Reaction? A\] \

Project on :
Emerging Nanotechnologies

ol the ‘Weadrow Wilsen Imerncfional Caneer far Schalors
o —

- o T * _r'-.
m OTECHPROJECT.ORG
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Some People Are Showing their Concern! A\| p

HBERKELEY LaQ

NANO IN COSMETICS? S8
UNSAFE, UNLABELLED _ 8§

LAWRENCE BERKELEY NATIONAL LABORATORY
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Some People Seek to Avoid Nano

FIND YOUR

SUNSCREEN

=

Water-resistant/sweatproof | DOES YOUR
—Marketed for SUNSCREEN
children/babies Web site helps CO:(’:‘”
~Good UVA you select ::R CLES?

protection nano free
~No sunscreen!

nano-particles

LAWRENCE BERKELEY NATIONAL LABORATIOR Y



People Have Been Burned Before > .;1‘
el

 Miracle materials
—Asbestos
—Lead
—PCBs
—MTBE
—Nano?

mEEsssssssssnnmmm_ L. AWRENCE BERKELEY NATIONAL LABORATOR Y



The Lawyers Are Mobilizing! '

Nanotechnology
Law Report @’

Carbon Nanotubes Could Lead To Asbestos-related
Disease

O sHARE M0 0

Posted on Wednesday June 4, 2008
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Nanotechnology Is Not All New *\I \

+ “Engineered”
gold and silver
nano particles of
different sizes
make different
colored stained
glass

A

N
it

The First Nanotechnologists

Ancient stained-glass makers knew 1hat by putting varying, tiry ar
glass, they could produce the red and yellow found in stain
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Nanoparticles Have Been ,
Produced Commercially for Decades A\1

«Carbon black-100 years

‘Fumed silica
*lron oxide
Titanium dioxide
Aluminum oxide

oZirconium oxide

°NaI‘IOC|ayS Aeropulse Carbon Black Factory

From their web site

LAWRENCE BERKELEY NATIONAL LABORATIOR Y
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Nanoparticles Are Not All Engineered . :

Welding fume

Oxides of zinc, iron,
chromium, aluminum, or
nickel mostly in the nano-
range when fresh

Picture - UC San Francisco
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Your Fathers Natural, Hollow Nanotube rercorS|
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Severe Nanoparticle Exposures! A\|

 Smoke is largely composed of nanoparticles




But What Are the Risks? eree) .;:‘

Nanotechnology b A
Diving into the Unknolun,

INNOVATION

EEEasssssssssnmmm— L. AWRENCE BERKELEY NATIONAL LABORATORY




Michael Crichton 2002 Novel - ;;?‘

* Tells of military
nanobots run
amuck!
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Primary EH&S Issue: S
Unbound Engineered Nanoparticles rrecer?) !

* Not firmly attached to a surface

* Not part of a bigger item (e.g.,
microchip, cell wall)

Can result in exposure via
inhalation, skin absorption or
ingestion (or other nanospecific
routes of exposure!)

LAWRENCE BERKELEY NATIONAL LABORATIOR Y



Potential for Novel Toxicit - 1
y N

BERKELEY LaQ

* Properties of nanoscale materials may be
fundamentally different from bulk materials of
same composition

« Among the new properties of nanoscale materials
may be:

— Enhanced toxicity of materials
Toxic in bulk form
— New toxicological

properties not seen
in bulk material

From NIOSH

EEEasssssssssnmmm— L. AWRENCE BERKELEY NATIONAL LABORATORY
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The Magic Nano Mess - ,-;}‘

* “Nanotechnology for
absolute cleanliness” —

* Dozens of people in
Europe were sickened e
from inhaling this new e absolute Rainhei

anti-scum bathroom antibak
product

* Didn’t really contain
nanoparticles

 lllegal use of the TUV
approval label--TUV

sued them ﬁhu ’

LAWRENCE BERKELEY NATIONAL LABORATORY




Taiwan Multiple Fatality Report .7 i
e

« Seven young women (aged 18—47yrs) working in a paint
factory and exposed to nanoparticles for 5—13months fell ill
and were admitted to hospital.

« Two subsequently died.

« Pathological examinations of the patients’ lung tissue
showed nonspecific inflammation, fibrosis and foreign-
body granulomas (tumours resulting from inflammation) of
the pleura (membrane around the lungs).

 Transmission electron microscopy revealed nanoparticles
of polyacrylate lodged in the cytoplasm and the nucleus of
cells and in the chest fluid.

 The polyacrylate nanoparticles were confirmed in the
workplace.

*Far from clear that the nanoparticles played a big role
in this tragic event

mEEsssssssssnnmmm_ L. AWRENCE BERKELEY NATIONAL LABORATOR Y



Problem: Lack of Data crceend]

 Many nanoparticles seem to be more toxic than
their micron scale counterparts

 Few nanoparticles have been studied adequately
« Short term or questionable tox tests

« Treating all nanoparticles as highly toxic is
expensive and will certainly be overkill in many
cases (but which cases?)

Yet these nanomaterials are being
rapidly introduced into the market!

LAWRENCE BERKELEY NATIONAL LABORATORY




Analogy: Elixir of Sulfanilamide "7

HBERKELEY LaQ

A 1937 oral preparation of an
established antibiotic made by
S. E. Massengill Company

Solvent was toxic
Promptly killed >100 people

President of Massengill
famously said: “There was no
error in the manufacture of the
product. We have been
supplying a legitimate
professional demand and not
once could have foreseen the
unlooked-for results. | do not
feel that there was any
responsibility on our part”.

Led to the establishment of the
FDA as we know it

LAWRENCE BERKELEY NATIONAL LABORATIOR Y
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Are CNTs Just Graphite Toxicologically? :\1\

MATERIAL SAFETY DATA SHEET

Houston, TX 77084

Product: -Carbon Nanotubes '2 O 04 M S D S

Section 1 Product Identification *One of the early
. commercial
Chemical Name: Carbon Fullerene
s o manufacturers of
ormuia: aroon CNTS

Chemical Family: Synthetic Graphite

*Quoted OELs are

Synonyms: Carbon Nanotubes -
CAS Number: 7782-42-5 (Graphite) /fOl' g_raphlte , d
—— relatively low
Section 2 Composition and Information on Ingredients P -
P Sl toxicity material
Component % OSHA/PEL ACGIH/TLV .
Synthetic graphite Upto 100% 15 mg/m’ (total dust) 2 mg/m’ TWA *Does this make

5 mg/m’ (respirable fraction)

sense?

Metallic impurity Balance

mEEsssssssssnnmmm_ L. AWRENCE BERKELEY NATIONAL LABORATOR Y



Pulmonary Toxicity: All Published
Instillation/Aspiration Studies up to Mid 2008

Year Author Species | Granuloma | Inflamm Diffuse
Fibrosis
2001 Huczko Guinea — No —
pig
2004 Warheit Rat Yes2 Yesb No
2004 Lam Rat Yes Yes —_
2005 Muller Rat Yes Yes Yes
2005 Huczko Guinea Yes Yes Yes
(Grubek- pig
Jaworska)
2005 Shvedova Mouse Yes Yesb Yesd
2006 Mangum Rats Yes No Yes
2006 Carrero Mice Yes Yes —
Sanchez
2007 | Shevdova Mice Yes Yes Yes
2008 Han Mice —_ Yes —

A = non-uniform, b = transient, c = by choking, d = progressive

“

] A
Frrerrerr ‘m

sLimitation: It was not clear
that the adverse responses
to instilled / aspirated
CNTs would be the same if
the CNTs were inhaled!

mEEsssssssssnnmmm_ L. AWRENCE BERKELEY NATIONAL LABORATOR Y



ve Like Asbestos
Mice?

Specifically, do they induce mesothelioma?

90+
80- =& MWOENT
=i [ullerene Contool
704
(15

s VIn this study, long MWCNTSs
appeared to be the most potent
4{ mesothelioma agents ever

tested!
30-

v'Lots of criticism of this assay,
201 so the question remains open.

Cumulative Mortality by Mesothelioma

10+

Days




2010 MSDS o
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HBERKELEY LaQ :

to Merge with
Inc. to Create a Formidable Force in...

Putleaton v
Dale 7 M
A Print 1 Share "

announced 1oday
that they have entered ino a definitive agreemant 1o marge the two companies The transaction is expecied to be

completed in carly April. The combined company will operate under the name h and be headquariered in

mEEsssssssssnnmmm_ L. AWRENCE BERKELEY NATIONAL LABORATOR Y



Safe Handling of Engineered Nanoparticles;jh] l'ﬁ

.
CEy Bayer MaterialScience

Baytubes® Carbon Nanotubes
Safe Handling Guidelines

mEEsssssssssnnmmm_ L. AWRENCE BERKELEY NATIONAL LABORATOR Y



Regulation of Nanoparticles

OSHA/CalOSHA
EPA
DTSC
EU (REACH, RoHS)



OSHA Regulation of Nanoparticles

FrIrreer ‘m

Eﬁ;;;;;;i\u

Q UNITED STATES

=/ DEPARTMENT OF LABOR
 Federal OSHA
—Nothing specific to | ot s s esh iminiition econrcs
nanoparticles
exists in Federal ¥
OSHA for. g G, O, A Gt T B S T

to 100 nanometers, which is near-atomic scale, to produce new materials, devices, and structures. One
nanometer is one-billionth of a meter. Putting this size into perspective, a single human hair is about
80,000 nanometers in width and a red blood cell is about 7,000 nanometers in diameter.

Safety and Health Topics
Nanotechnology

Engineered nanoscale materials or nanomaterials are materials that have been purposefully
manufactured, synthesized, or manipulated to have a size with at least one dimension in the range of
approximately 1 to 100 nanometers and that exhibit unique properties determined by their size.

The following questions link to resources that provide safety and health information relevant to
nanotechnology.

mEEsssssssssnnmmm_ L. AWRENCE BERKELEY NATIONAL LABORATOR Y



OSHA Regulation of Nanoparticles

HBERKELEY LaQ

Nanotechnology

OSHA Standards

A variety of companies are researching and developing nanotechnology. Although there are ) Yet, a n u m be r Of

nanomaterials in a few products used in the construction industry, most of these activities fall under
OSHA General Industry standards. This page highlights some of the applicable General Industry OSHA

G standards can be
— applicable to the

Section 5(a)(1) of the Occupational Safety and Health Act of 1970 (29 U.S.C. 654), often referred to as

the General Duty Clause, requires employers to "furnish to each of his employees employment and a h a n d I i n a n d
place of employment which are free from recognized hazards that are causing or are likely to cause g

death or serious physical harm to his employees." Section 5(a)(2) requires employers to "comply with

occupational safety and health standards" promulgated under this Act. m a n u fa ct u re

Note: Twenty-four states, Puerto Rico and the Virgin Islands have OSHA-approved rt H I
State Plans and have adopted their own standards and enforcement policies. For the n a n o pa I C es .
most part, these States adopt standards that are identical to Federal OSHA. However,

some States have adopted different standards applicable to this topic or may have
different enforcement policies.

Applicable Standards

The following are examples of standards that may be applicable in situations where employees are
exposed to nanomaterials.

1904, Recording and reporting occupational injuries and iliness [Topic Page]

1910.132, Personal protective equipment, general requirements [Topic Page]
1910.133, Eye and face protection [Topic Page]

1910.134, Respiratory protection [Topic Page]

1910.138, Hand protection

1910.141, Sanitation

1910.1200, Hazard communication [Topic Page]

1910.1450, Occupational exposure to hazardous chemicals in laboratories [Topic Page]
Certain substance-spedific standards (e.g., 1910.1027, Cadmium) [Topic Page]

mEEsssssssssnnmmm_ L. AWRENCE BERKELEY NATIONAL LABORATOR Y



Cal/OSHA Regulation of o

) A
Nanoparticles -

- Cal/lOSHA

—Not planning any regulation in near term
unless they are forced to by petition or a law

—Have investigated 2 northern California cases
involving complaints by workers allegedly
exposed to nanoparticles

mEEsssssssssnnmmm_ L. AWRENCE BERKELEY NATIONAL LABORATOR Y



EPA Has Many Possible iy

Regulatory Roles WRT Nanoparticles ‘_\|\J‘

* Prohibit/Regulate introduction of nanoparticles
into commerce under TSCA:

—Underway for CNTs and other nanoparticles
since 2008

 Regulate as a pesticide (FIFRA):
—Underway for nano-silver

* Prohibit releases to air (Clean Air Act) or Water
(Clean Water Act, Safe Drinking Water Act)

« Classify as hazardous Waste (RCRA)

mEEsssssssssnnmmm_ L. AWRENCE BERKELEY NATIONAL LABORATOR Y



EPA Officially Announces The Regulation of CNT -~

Import and Manufacturing A\| ‘.I?
.

* Manufacture and import of
carbon nanotubes must be
approved by the EPA.

* Importers and manufacturers
must submit PMN to EPA,
conduct a tox study and sign a
consent decree before they can
sell CNTs.

» Consent decree strongly limits
what company can do with the
CNTs and requires use of
employee protection

» Use limits and safety controls
apply to anyone buying that
CNT product!

mEEsssssssssnnmmm_ L. AWRENCE BERKELEY NATIONAL LABORATOR Y



Example: Thomas Swan MWCNT .

:
Consent Decree -_

 Personal Protective Equipment Details

— Applies to all activities where exposure may occur,
including cleaning, storage, maintenance of equipment
(other than exempt lab work)

— Requires demonstration through testing of the
impermeability of the gloves and body clothing used for
protection

—Requires a respirator with protection factor of 50 or
above and N100 filters

— Contractually applies to everyone who uses Thomas
Swan CNTs!

mEEsssssssssnnmmm_ L. AWRENCE BERKELEY NATIONAL LABORATOR Y



EPA Issues Significant New Use Rules (SNURs) .
for Multi-Walled Carbon Nanotubes — ‘.."}‘

HBERKELEY LA

« After signing a Section 5(e) Consent Order, EPA generally
promulgates a Significant New Use Rule (SNUR) that
mimics the Consent Order to bind all other manufacturers
and processors to the terms and conditions contained in
the Consent Order for that exact, specific PMN material.

 The SNUR requires that manufacturers, importers and
processors of PMN substances notify EPA via a SNUN at
least 90 days before beginning any activity that EPA has
designated as a "significant new use”. These new use
designations are typically those activities prohibited by the
Section 5(e) Consent Order."
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General Research Exemption to SNURs ‘\l ‘,;;‘
e

« SNUN Exception for Research: 40 CFR 721.47:
— Small quantity, only for R&D
—Standard lab procedures
— Only handled by “technically qualified individuals”

— Additional rules apply to R&D that exceeds the scope of
“laboratory scale”
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CNTs Must Be Registered in the EU ﬂ
(REACH) %

BERKELEY LaQ

Registration of Carbon Nanoscale Materials Required Under
REACH

POSTED ON OCTOBER 29, 2008 BY JOHN C. MONICA, JR.

The EC's 2006 Registration, Evaluation, Authorisation and Registration of Chemicals ("REACH") regulations
place "the responsibility for the management of the risks of [chemical] substances with. . .[the companies
that] manufacture, import, place on the market or use [the] substances in the context of their professional
activities." Guidance on Registration, Guidance for the Implementation of REACH, European Chemicals
Agency, Version 1.3, May 2008, at p. 12.

To this end, REACH requires companies manufacturing or importing chemical substances in quantities
greater than one ton per year to register those substances before they "can be manufactured, imported or
placed on the market." As part of these requirements, "manufacturers and importers need to collect or
generate data on the substances and assess how risks to human health and environment can be controlled
by applying suitable risk management measures." This can often be an expensive and time consuming
process.

Providing some relief in certain circumstances, Article 2(7)(a) of Regulation (EC) No 1907/2006 provides
that certain substances are exempt from registration under REACH because "sufficient information is known
about these substances that they are considered to cause minimum risk because of their intrinsic
properties." These substances are listed in REACH Annex IV.

On October 8, 2008, the EC removed carbon and graphite from Annex IV "due to the fact that the
concerned Einecs and/or CAS numbers are used to identify forms of carbon or graphite at the

nano-scale, which do not meet the criteria for inclusion in" Annex IV. We first posted on this
possibility last June.
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RoHS: Restriction of Hazardous
Materials in Electronics
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Restriction of Hazardous Substances (RoHS) in =

Electrical and Electronic Equipment ;\|\Iﬁ‘

 EU rule (partially adopted in CA) that bans the
use of toxic materials in some electronics

—Lead

—Mercury

—Cadmiun

—Chrome 6+

—Polybrominated biphenyls
—Polybrominated biphenyl ether
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MWCNT Are Proposed to Be Banned /A\I
In Electronic Equipment in the EU creccee] fu
P

EP Committee Adds Nanosilver and Long Multi-Walled
Carbon Nanotubes to Proposed RoHS Recast

Posted on June 8, 2010 by Lynn L. Bergeson

On June 2, 2010, the European Parliament (EP) Committee on the B crmail This
Environment, Public Health, and Food Safety approved the Dt
proposed recast of the Directive on the Restrictions of Hazardous ; ‘
Substances (RoHS) in Electrical and Electronic Equipment, with 55 L) comments (1)
votes in favor, one against, and two abstentions. The Committee Trackbacks
adopted amendments adding nanosilver and long multi-walled
carbon nanotubes (MWCNT) to Annex IV, despite the fact that
nanomaterials were not included in earlier proposals. In effect, there would be no threshold,
with equipment prohibited from the market if it contained either nanosilver or long MWCNTSs
at “detectable levels.” The Committee also adopted amendments that require equipment
containing nanomaterials to be labeled, and for manufacturers to be required to provide
safety data on the nanomaterials to the European Commission (EC). The Committee voted in
favor of an “open scope,” meaning that the RoHS Directive would apply to all electrical
equipment, unless specifically excluded. The EP plenary vote on the amended proposal is
scheduled for July 2010.

Share Link

*http://nanotech.lawbc.com/2010/06/articles/international/ep-committee-adds-nanosilver-and-long-multiwalled-carbon-nanotubes-to-proposed-rohs-recast/
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In UK, CNTs are Classified as | _ﬂ
Hazardous Waste - :

BERKELEY LaQ

Health and Safety
Executive

Risk management of carbon
nanotubes

Waste

The Environment Agency advises that this type of waste carbon nanotube material
should be classified and coded as hazardous waste. Based on current information,
they consider high temperature incineration at a hazardous waste incinerator as the
preferred disposal method. Other technologies may be suitable if you can
demonstrate that they render the wastes safe. CNT waste should be double-
wrapped in sealed polythene bags. Pyrolysis above 500°C will oxidise CNTs
completely. The disposal facility should provide adequate documentation of the
disposal conditions and incineration temperature.
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\~ . / Department of Toxic Substances Control

Maziar Movassaghi
Acting Director

Linda S. Adams
Secretary for =
Environmental Protection 1001 "|" Street
P.O. Box 806

Sacramento, California 95812-0806

Amoki Schwarzenegger
Govemor

February 16, 2010

CERTIFIED MAIL: xXXX XXXX XXXX XXXX XXXX

<<Contact_First_Name>> <<Contact_Last Name>>
<<Company Name>>

<<Address1>>

<<Address2>>

Dear Mr/Ms/Dr (CONTACT NAME) or Sir/Madam:

On January 22, 2009, the Department of Toxic Substances Control (DTSC) sent letters to
companies, universities and other entities producing or importing carbon nanotubes in California
(copy attached). (company name) was one of those receiving a letter, which was sent under
the authority of the California Health and Safety Code, Chapter 699, Sections 57018-57020. To
date, we have not received a response to our letter from (company name).
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Already Investigated CNTs -

HBERKELEY LaQ

*  What is the value chain for your company? For example, in what products are your
carbon nanotubes used by others? In what quantities? Who are your major
customers?

«  What sampling, detection and measurement methods are you using to monitor
(detect and measure) the presence of your chemical in the workplace and the
environment? Provide a full description of all required sampling, detection,
measurement and verification methodologies. Provide full QA/QC protocol.

 What is your knowledge about the current and projected presence of your chemical
in the environment that results from manufacturing, distribution, use, and end-of-life
disposal?

 What is your knowledge about the safety of your chemical in terms of occupational
safety, public health and the environment?

«  What methods are you using to protect workers in the research, development and
manufacturing environment?

When released, does your material constitute a hazardous waste under California
Health &Safety Code provisions? Are discarded off-spec materials a hazardous
waste? Once discarded are the carbon nanotubes you produce a hazardous waste?
What are your waste handling practices for carbon nanotubes?

vEPA/DTSC public meeting to discuss these findings Sept 22 in SF!
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Next Nanoparticles of Interest e ]
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«Carbon nanotubes . . .
Of interest primarily

*Cerium oxide based on rapid

*Quantum dots assimilation into
-Silver metal industry and/or large
-Titanium dioxide scale of use or

.Zinc oxide predicted use
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